Detoxication pathways involving glutathione and epoxide hydrolase in the in vitro metabolism of chloroprene.
Chloroprene (2-chloro-1,3-butadiene, 1) is an important industrial chemical, which is carcinogenic in experimental animals and possibly in humans. It is metabolized to the monoepoxides, 2-chloro-2-ethenyloxirane (2a,b) and (1-chloroethenyl)oxirane (3a,b), together with electrophilic chlorinated aldehydes and ketones. This study has investigated the detoxication of these chloroprene metabolites in vitro by glutathione (GSH) and epoxide hydrolase (EH) in liver microsomes from Sprague-Dawley rats, B6C3F1 mice, and humans. In incubations of chloroprene with liver microsomes containing GSH, several GSH conjugates were identified. These were 1-hydroxy-4-(S-glutathionyl)butan-2-one (13), 1,4-bis-(S-glutathionyl)butan-2-one (15), and (Z)-2-(S-glutathionyl)but-2-en-1-al (16). A fourth GSH conjugate was identified as either 2-chloro-3-hydroxy-4-(S-glutathionyl)butene (12a,b) or 1-chloro-4-(S-glutathionyl)-butan-2-one (14), which were indistinguishable by LC/MS. Structural assignments of metabolites were based on chromatographic and spectroscopic comparisons with synthetic standards. There were significant differences between species in the amounts of 3a,b formed in microsomal incubations, the order being mouse > rat > human. Hydrolysis by microsomal EHs showed a distinct selectivity for S-(1-chloroethenyl)oxirane (3b) resulting in an accumulation of the R-enantiomer; the ratio of the amounts between species was 20:4:1 for mouse:rat:human, respectively.